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institutes are said to have been of a two-year special education
pilot project to demonstrate usefulness of the Optacon. Institute -
personnel and participants are listed. The Optacon is described in
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program, unaided reader use with any type between six and 20 points,
and portability (4 pounds). Operation is discussed whereby a reader
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INTRODUCTICN

The purpose of Three separate, two week, Specizl Sfudy Institutes
conducted by the Depariment of Spe;iél Education and Rehabjlffafion,
Unlversity of Pittsburgh, was to provide professional preparation for
setected participants from schools and social agencles 1o teach read-
ing with the Optacon to children and adults. These insfffufes were
an integral component of a larger project developed through the Richard
King M=lton Foundéfidn of Pittsburgh, Pa., which is sponsoring a two
year pilot project to demonstrate the usefulness of the Optfacon.. The
Richard King Mellon Foundation supported the institutes, and provided
training equipment for the Depariment of Special Education and
Rehabil itation Yo use for these institutes and for the future pro-
fessional preparation of teachers of the visually handicapped enrolled
inlfhe graduate program of that deparfmehf. To the auttoris knowfedge,
this Is the first university training which has been offered for
pireparation of teachers of the Optacon.

Those who attended the first two instliutes were selected by the

—eaU;aTIonal institutions and social agencies which were parffclpa?lng'

in ng\Rlchard King Mel lon Foundaffon'projecf. All 27 participants
held degrees in education, or ware soclal case workers who had previous
experience'feaching blind clients. The third insflfufe was conducted

for University of Pittsburgh students In the master degree program




in the Deparfménf of Speclial Zducation and Rehabil itation. These
students all received degreés in August, 1973, and are presently
teaching visually handicapped children in Pennsylvania, Massachusetis
and Rhode lsland. |In addition to participants who were preparing tc
teach reading with “he Optacon, five blind social case workers
volunteered to serve as subjects for the teachers' practical exper-
lences. -The instifutes were visited byladminisfrafors of the schools
and agenciés.
Telesensory Systems, Iinc (TS}), the developers and producers of
the Optacon, cooperated directly with the Department of Special Educa-
tion and Rehabilitation in the development of curriculum and pressnta-
tion of the material. Mrs. Nancy Tavis, a teacher in the Palo Alto
Optacon Training courses conducted by Telesensory Systems, Inc., served
as an active consultant through the first instituts. Mr. Phiilip Davis
~ who is responsible for the maintsnance of ali Telesensory equipment -in
Western Pennsylvania, served as a consulfénf through all three institutes.
This overview of the institutes presents a model developed for
a Qniversify course to prepare teachers to teach Readirg wifh the Optacon

and a brief discussion of the materiai included in the courss.

M. WM.
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T4E oPTACON!

The need for a direct translation reading machine for the blind
vhas been apparenf for many years, and several machines have been
developed for this purpose. The Opfaﬁon (Optical-to-Tactile-Converter)
was originated by Professor John G. Linvill, Chairman of the Eiectrical
Engineefing Department, Sfahford Qniversify. Together with Dr. James
C. BtlIss, who had béén working Through Massachusetts Institute of
vechnology of stimulation through. tiny air jets, Dr. Linvill first
developed a tactile screen ufilfzing an array of vibrafihg pins which
can be considered the most critical feature of the Optacon. At that
stage, the pins weée driven by.a computer. The ability of blind
students at Stanford University, Qho volunteered to be subjects for the
experiment, to learn to read the images produced on the tactlile screen
estabiished the feasability of the machine. |In 1968, the U.S. Office
of Education awarded a five year grant to Stanford Research Institute
and Drs. Bliss and Linvill and their col leagues developed the necessary
in*egrafed éircﬁifs, camera, and silicon retina fo produce a portable

reading machine. |In 1970, ten of these first model machines were

! The author is indebted to Telesensory Systems, inc., for the
material included in this secticn.




produ®d and were used, ahd are stiil being use&, by Stanford students,
SRl Computer Programmers, and students in +he'Monroe School District,
California. This first modei weighed nine pounds. In [97] a smal ler
four pound Optacon was developed and Teiesensory SysTéms, Inc. was
formed to produce the machtnes;' This symbiotic combinafién of govern-
ment, unive}sify and industry tfo pro&uce an effective adjunct to braiile
and recordings for reading by the biind has been unique in the field.

While reading with an Optacon is relatively slqw,.The advantages
of direct personal reading, thus el iminating the necessity for dependence
.upon a reader, recorder or translator, are many. To iéok at the Optacon
from a pofegfiat eﬁploymenf aspect, blind persons can do most tasks that
sighted persons can do, except read. |In industry, many employers do
. not want volunteer or paid readers coming into their plants and learning
plant or business operations. iﬁ sociai agencies, the conffdenfiali?y
of records must be mainfaineﬁ'and some blind persons are Eejecfed
because they must have “oufside" readers. Reading with the Opfacoﬁ
does not impose another person between the material and the blind
empIOyee.-

From an educat ional viewpoint, the Optacon enables a blind student
to have gccess to critical material when he needs it. With t+he proper
accessories, it enables the sftudent fo read computer terminal print outs
and to utilize élecfronic.pockef calculaforé which facilitate success
in the math and computer courses which many‘blind students are choosing.
For thes younger sfudenf, the Optacon can be utilized for the develépmenf
._ of a sighted perspecfivé to rather difficult material such as math and

science, enhancing learning of these subjects.



The pr{vacy and persona! independence which the machine makes
possible for a blind person Is invaluable. Independent man?gemenf of
personal finances, private written communication with sighféd friends,
and organizafiqn.of-personal papers and records are possible when the
blind person can read print. Uoren Schoof, blind research assbciafe in
Stanford's Applied Electronics Laboratory, used his Optacon to vote in
the nafional election, which was probably the first fnme a blind person
has been able to cast a sacret ballot!

. The Optacon converts |ight energyrwhich involves the camera, to
mechanical energy which involves +he clecfronics-and the tactiie array.
Each of (44 photocelis in the siticon retina portion of the camera is
capable of making a lighf;dark decision which tells a corresponding
tactite pin on the tactite screen to vibrate or not to vibrate. The
144 photocells In the silicon retina are arranged in a matrix of six
columns and 24 rows which correspohds, one-to-one, with the pinS'?n the
tactile screen arrangad in the éame matrix. In the normal mode, fhe
photocel |l which makes a "dark" decision results In a vitrating pin.
Thus a dark letter upon a |ight background will be exactly repéoduced
on the tactiie array. A complete guide to the principle and structure
of the Optacon, accessories, and feaching_atds is contained iﬁ the
curriculum materials available from Telesensory Systems, Inc.

| vThere have been developed alternative machines for direct frahslafloﬁ.
The Optaphone, Visatoner, and more recently, the Stereotoner are machines

which convert print to auditory response. These macgihesrnecesslfafe

that the reader learn the auditory responces prosfucod ., Thay s o eomowlal




1lmi+ed.in the type font and sratiai format of the material which Can
be read. For instance, they are not adequate to reading math, sincg
math is wir++en-iﬁ two dimensions and the position of a symbol above,
below or on the line is meaningful.

Another instrument, The Transicon, utilizes a computer Terminal,_
automatically scanning the print and producing output in braille or iq
voice simulation (sﬁe!ling cr words). This Instrument is limited in The
Type faﬁe‘which can be read. Disadvantages inciude cost of operating
the system and loss of confidential ity of material which is processed
through the computer.

The_présenf Optacon is completely portable, being carried in a small
leather case with a shoulder strap. ' |+ operates on'bafferies or AC
current. It Is not limited in the type face which can be read. It Is
capable of reproducing any type between 6 point and 20 point in size. The
versatility of material wHiCh can be read is limited only‘by the perceptual

and iniarpretive abiiities of the reader.
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INSTRUCT |ONAL PROGRAM

The strategie. >loyed in Teaching reading with the Optacon seem
fo Indicate that the teacher should be competent to: assemble and care
for the Optacon and the various teaching aids; free track, keeping the
image consistently in the optimum position for reading; describe letters
and words jn terms which enhance tactual recognition; sélecf or develop
curriculum materials for remedial insfrucfion; énd develop language qnd
reading skills unique to Optacon reading. The btind teacher of a blind
student needs to be a competont reader with fhe Optacon; however, the
sighfed teacher who will utilize 2 stual Display to monitor the
activities of the blind student need nof necessarily be a competent reader
with the Optacon. -Thé objectives of the Special STudf Institute course
were developed on the assumption that the entering students were teachers
who were prepared to teach other subjects, including braiile reading,
to blind children and adults. |In the future, the Department of Specia{
Education and Rehabititation will include instruction in teaching reading
with the Optacon in the master's degree program for the Education of the
Visually Handicapped. This instruction will be Eodrdinafed with, and in
addition to present courses in braille reading and writing.

Previous preparéfioﬁ of teachers of reading with the Optacon, has
been based upon an apprenf{ce type mode!l, with the teacher observing,

practice teaching under supervision, and evenlually taking responsibility



for the entire teaching of one blind student. The ‘niversity model
presented here has been developed for the instructicn of a class of
sighted teachers, and endeavors to develop required competencies using

didactics and simutation.

TEACHING READING WITH THE OPTACON
COURSE CUTLINE

| Introduction to Optacon

a. Hisftory of Development

b. Educational & Vocational Application

c. Structure of Cptacon, Teaching Alds & Accessories
I+ Tracking Ald
2. Visual Display
3. Optacon Cassette Trainer
4. Master-Siave Cable

| Instructional Materials
a. TSI published curriculum
b. AIR currlculum
c. Tobin's curriculum
d. San Diego Publlic Schools curriculum
e. Indegpendent Rsading Materials

HE instructional Strategies
"~ a. Introduction of Machine to Blind Student
b. Development of Tracking Skif's
c. Teaching Recognition of Letters and Words
— d.  Speed Building Techniques
e. Llogging Techniques
f. Problem Soiving Techniques

v Psychological Factors
. a. Screening Procedures
b. Assessment _ -
c. Affective Factors
d. Perceptual & Interpretive
v Relevant Research

Vi Administration of ‘Agency and Educational Programs

-10-




Objectives: Teichers will:
I. Demonsirate check-cut procadures for Opfaaan & Teaching aids
2. Free frack camera on curiiculum materials % selected books
3. Describe upper and lower case letters in tarms of critical features
4. Correct selected tracking and recognition errors of students

5. Teach recognition of at least nine upper case and nine lower
case letters to blindfolded (or blind) subjects.

Reading with the Optacon involves the integration of motor, per-
ceptual and cognitive skills, and a teacher must have teaching competencies
in all three areas. Simulated teaching experiences under bllndfold were
provided to develop sensitivity to the fire camera movements necessary
to keep the image of a letter in the optimum position on the tactual
screen, and to develop awareness of interaction of the magnification-
threshold controls Yo produce the most readable Image. Each participant
also served as teacher to another and practiced the teaching strategies
employed with blind students which develop the coordination of motor
skills with perceptual skills for reading. The teacher needs to develop
personal motor skills to free frack with the camera for the student.

" Each participant practiced this skill with his own Optacon and Visual
Bisplay. Reading Brallle and reading with the Optacon are involved:
with tactual perception of spatial retationships wffh?n characters.
However, reading Braille Is in some ways easier, since the components
of letters are simplified and spacing is consistent. The teacher of
reading with the Optacon must be able to develop the perceptual skifls

of students to discriminate the critical features of letters which identify
them. The use of precise lawguago la gt tant wnd o b e seaa prarefilad

with guides for this instruction. (See Appendix).




Ashcroft! has presented the premise that 'reading; no matter what
the medium, fundameniaiiy involves the same psychological processes, and
has as its purpose the communication of meaning. The |iterature on con-
ventional reading is in rather general agreement that the minimum essentiai
factors In reading are perception and interpretation... What differences
there are, Ile ifargely in the differences in modality that is, touch in
contrast to vision..." These differences determine, to some extent, the
skills necessary for effective reading.

A rormal visual fieid enables the reader to procsss the information
given by about a seven ietter span in a single fixation, and in visual
reading, the eyes proceed in saccadic movements as they track along a !inc
of print. The individual letter is not the Informational unit; words and
groups of words are treated as informational units. Foulke? has polnted
out, "Because of the |imited sensory area on an index fingertip, not much
more than one Braille character can be sensed at a time... tactual percep-
tion requires movement of cutaneous tissue, and |ittle movement takes piace
while the fingertip is at rest, as it would be during periods of fixation."
Nolan and Kederis> showed that the +ime required to identify a word written
in Braille is usually greater than the sum of the times required to identify
the Braille characters cf which that word Is constituted. To speed this

information gathering process in braille, a system of contractions has been

’ Ashcroft, Samuel C. "Errors in Oral Reading of Braille at Elementary

Grade Levels," in Report of Proceedings of Conference on Research

Need in Braille. New York: American Foundation for the BiTnd, 1961.

Foulke, Emerson, '"Non-Visual Communication: Reading by Touch", Education
of the Visually Handicapped, 1970, 11, n. 3, p. 88. ’

3 Nolan, C.Y. and Kederis, C.J. Perceptual Factors in Braille Recognition.
New York: American Foundation for The Bl ind, 1%969.

-] 2~



devised which enables a single character to convey the information which
would crdinarily be contained in severai letters. This contracted system
has created sources of error in reading and questions about the teacning

of Braillé reading which have concerned educators for some time. Since

the Optacon is employed with print medium, the informational unit is a
single letter. Experiments with two~finger reading and with presentation
of two letters ¥o a single finger have indicated that the reader does not
gain in speed by thess methods. At the present TIﬁe, | ittle research has
been done to establish the specific cognitiva skills which need to be
daveloped to Increase the speed of reading with the Optacon. Since it Is
not practical with the Optacon to scan ahead in a sentence for contextual
clues to the meaning of a word, other skills of word analysis and anticipa-
tion of words and word endings would sesm to be Important. Famillarity
with letter blends, frequent combinations of letters, prefixes, and suffixes
will increase speed of reading. To recognize a word, the reader with the
Optacon is required to resmember a sequence of letters presented serially.
The ability to process the information of individual letters in "chunks"

or ptonetic groups Is important. One of the problems with the development
of the phonic skills in the teaching of reading with Brazille is the lack
of one-to-one c§rrespondence between the print and braille symbols. For
example, It may be confusing fo a beginning reader to recognize the
existence of a long "O" in the word "stone ‘ which employs a two-cell con-
traction ordinarily pronounced as "one". |t may be that Braille readers
wi!l'lack some phonetic skills which are important to Optacon readers.
Through discussion and a review of periinent research, participants in

the Institutes were encouraged to cousider such probloms and lheli influcnee

IToxt Provided by ERI



in the preparation of appropriate and meaningful curriculum materials
for the wide range in age of the siudents they were planning to teach
to read.

One teaching accessofy developed by TSI is the Optacon Cassette Tralner
(OCT) which is a pertabie, computerized machine through which pre-recorded
tapes can.presen'r images to the Tactua! Screen without the camera and at
variable speeds. Practice exercises and stories have been recorded at
TS| (See Appendix). The teachars af the Institute utilized this machine
to assist them in establishing proper fingar position, size of letters, and
optimum positioning of letters on the Visual Display and to use in speed ‘
bullding. |

To enable the teachers to become fam!liar with ail the curriculum
materials and to have some experiences with typical problems and methods
of solving them, the teachers used a system of dally activity logging
which has been employed at the TS| Training Center. The teachers also
learned to keep careful records of the specific difficulties displayed
by each student for communication with other teachers and/or to enable
them to use their own teaching time efflicientty. The teachers would ~
probabty need to adapt or modify the TS| logging system to suit their
particular adﬁinis*ra*ive patterns; however, during the Institutes, these
logs served as vehiclas for their training. Case study logs with problems
Incorporated were devised and the teachers were required to provide
references to specific remedlal materials or remedial teaching strategies
to solve these problems. (See Appendix).

Instructional materials for the use of teachers of Reading with the

_Optacon are avallable from soveraol soutrces. Tho San Diego Cily Sclwols
t .

o -ia-
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O

developed materials {or use in an Optacon Prcject and these materiatls

"re avaiilable through fhem.! The sequence of presentation In these
materials is: (1) non-mesningful shapes and symbols, (Z) upper case lztters
presented in six letter groups OIBSTG, EUDFNP ..., (3) simple words and
short sentences within each letter group, (4) lower cace letters presenied
in the same order as upper'case, (5) reading rate building exercises,

and (6) exercises involving complex type styles. Coals for &ach iesson

are stated and criteria given.

Michael Toblnz, developed materials to be used in a research project
conducted through St. Dunstanfs in Engiand. These materials are not,
thus far, availabie In this country. The sequence of presentation is:

(1) lower case letters, (2) numerals, (3) upper case letters contrasted
one-to-one with lower case letters, and (4) prose practice. These
materials are presented accordlng to Gagne's model in which aims are
stated in measurable or objécflvely identifiable terms and pre-tests
and post-tests are provided.

The American Institute of Research in Palo AH'o,3 after a "compre-
hensive review of existing educatlional strategies for the teaching of
reading ... study of approaches utiiized by TSI and San Diego Project ...
and proposed strategy lald before Gagne and others," developed materials

to be used in conjunction with a U.S. Office of Education supported

a

-

'Gate W. Lutz, San Diego Unified School District, San Diego, California,

1973.

2 - .

M.J. Tobin, Research Centre for the Education of the Visually Mondicappad
Schoo! of Education, University of Birmingtam, Bliminghem, England,
1973.

3 ' < -
American Institutes for Research, M.0. Box {113, Palo Alto, California.
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evaluation project being conducted throughout the U.S. Fif*y Optacens
have been placed in approximately thirteen sites and feedback data is
being collected. Thus far, no report has been issgei on this research
project. The AIR is revising *hese materials and wi!l offer them for
commercial sale in the near future. The éequence, developed on the
basis of freguency of use of letters in the English language, is:

(1) numbers in order, (2) upper case letters AT R E, (3) lower case
letters a + r e, (4) upper case | H0O S, (5) lower case i h o s, etc.
Supplementary exercises include remediation exercises, common words,
sentences and additional type fonts. Criterion exercises are Included,
but criterion is not stated.

Telesensory Systems, !nc.‘ has developed curriculum materials for
insfrucfién of blind readers, which are available fhrough'fhis company.
(See Appendix).

The materiats were devaioped originally from experience with
students at Stanford and were Tesfed with high school students and,

In 1971, a student at the University of Oklatoma. Iterative revisions
have been produced based upon experiences with adult students af Seeling
Eye and a&uifs at the TSI training center in Palo Alto. |

The sequence of presentation was develooed according to order of
difficulty as éxperienced by blind readers: (1) upper case letters
OCISE, THAM,,., through the entire atphabet, (2) lower case le++ers
ocise,tham..., in the same crdef, {(3) numbers. Required and
optional practice exercises and criterion tests are provided. Letters

are first presented as separate letters, then connected info words and

. ! Telesensor Systems, Inc.. 2620 (lhnover Shioet, Pato Alto, Callfurnin.
Q elesensory systvel =X

ERIC -16-
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sentences. Practice exercises of different type styles, frequent lefter
confusions and unique reading provieirs are ir.cluded in the Student Marwal.
The Independent Practice Manua! can be used for reinforcement of skills

or for remediation. The S%age Two Manual consists of examples of

difficult format materials, different type fonts and difficult reading
materials such as mathematics. A complete Teacher's Guide Is now avalilable.
The TSI materials were used as curriculum for the Institutes at the
University of Pittsburgh.

Teachers need, also, to have a library of commercial books in
appropriate type styles ahd reading levels to ne used by student readers
for "real-life" practice. An annotated Bibt icgraphy of books was prepared
and distributed to the participants. (See Appendix).

Some investigation with adults has been made into the development
of a baffery'of tests which could be used for screening or for predicting
success in reading with the Optacon. Michaei Tobin, in an experimental
investigation into the relafionshib of certaln psychological variables
o successful reading, found |.Q., tactual discrimination and ége to be
significant. His population, however, included only adolescents and
older blind persons. The participants at the Institute considered some
tests (See Appendix) which coutd be utilized for assessing capabilities,
but since, at the present time, no valid predictive criteria exist, it

seems probable that the most suitable method of prediction would be to try

the candidate on the Optacon itself.

Experlences in the University of Pittsburgh Special Study Inslilulas

have been incorporaled luiu the T3l Toar ing Culde (Sco Appondixd). 1his

-17-




publication presents in further detai! the mechanics of +he equipment
and teaching strategies. It will be an invaluable aid for teachers.

It is hoped that this overview of the Institute which was conducted
by the Department of Special Education and Rehabilitation, University
of Pittsburgh, will provide some background for the establishment of
other University and college ievel training courses. Members of the
Department of Special Education and Rehabilitation walcome requests
for further information, and'offer their assistance to any fufﬁre

training programs.

-18-
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PREZENTATION OF TTTTERS TO OPTATM RE! ERS

Whether or not the student is fami!iar with print, time and care must bs
iaken to present an accurate image of the letters as they will appear tac*ilely
o the Optacon. Contrary to many new teacher's thinking, formerly sighted
students who know letter shapes.are.nof necessarily at an advantage in learning
Cptacon reading. Students often have a faﬁlfy memory of ietter details
“direction 6f diagonals, descenders, etc.) Sorie confuse lower case print witt:
hardwritten letters. Others have difficulty transferring their memory of the

S

total letter as pe}céived'visualiy to a tTactile image mocving from right to left
azross the array. |

lWhen describingffhe letters to students, care should be taken to tatk of
Thom as a moving image, "coming in' and "going out'. Students feel the left
edgé of The letter first, +hen the middle, then the right edge. Questioning ®e
shculd be, "What do you feel ‘coming in’? What next? etc.”

Explain the relafionship'of the le%fers toallne - Ieffers‘”sif"‘bn an
imaginary line that should be two-thirds down the array. Demonsfrafe with a
norizontal line of print.

Language should be geared to the {anguage level of the student. Descripticns
presented heFe assume an understanding of the terms “ascendeb": "descender",
“horizontal"™, "diagonal", "vertical®, "hook", and "hump'. Simpler terms such
a5 "hats", "ftails", '"balls", "sticks", etc. could be used with children. Once

the terminology is chosen and understood by the student and teacher, it shouid

te nsed consistentiy throughout training.

Sieps in letter presentation:

|. Student looks at the letter as often as he likes.
2. Student describes cnly what he feels. (Discourage naming whatl letter ho
thinks i+ is).

ERIC

IToxt Provided by ERI



3. Student looks at latter again - gquestion "What 2lse do vou feel?" "Top"?
"Bottom?" etc.
4. Teacher reaffirms oral descripticn of letter shase, and names the letter.

Give alternate descriptions if unclear. .

(9]}
.

Methods for reinforcing the student's Image of the letter shaps (do as nezded)

" check shape on raised plastic tile

- using your finger, draw ietter on student's hand ~ have nim draw I+ on your

3

hand
- student draws letter on thermoform paper
i0TE-Even students who think they know letters thoroughly should draw the lefter
for the teacher. . |

&. Student again locks at the letier several times with the COptacon.

Upper Case Letters in groups most offen confused by Cptacoun readers:

toirizontals NOTE: Upper Case Letters shouid

PBREFHS - fill the top 2/3 of the array and
Circles , // Y ' should "si+" on an imaginary line
CGO0QD S : | " 2/3 of the Qay down the array.

Verticals ' / N

rJ LTU

CMNVAWXKYZ
Description of Upper Case Letters - general description (from left side to right
side)

C.F. Critical features of letters for avoiding confusions.



A - Diagenal from lower left to upper right, forming a point with & reverss *
diagenal; ‘a horizontal connects the diagonals at mid-polnt
CF. poin* at tcp (W
B - left veirtical with two curved sideways humps connecting tcp, middie and
bottom (may be éeen as 3 horizontats closed on right by curved Iinés)
CF. - closed on right (E)
- closed on bottem (P,R)
C ~ large circle with opening on the right

- C.F. opening on the right (0)

D -~ left vertical with curved sideways hump to tho right, connecting top and boftem
C.F. - flat vertical on left (O)
E - left vertical with 3 small horizontals attachaed at the right top, center,
and bottom {(center horizontal is sometimes slightly shorter)
"C.F. - bottom horizontal (F)
- open on right (B)
- closed ca left (8)
F~ Ieff vertical with short horizontais fo the right from the top and middle
of the vertical |
- C.F. = no bottom horizontal (E)
- open‘af right (P)
G - large circle with opening on the right and a smé!! internal horizonial .
attached to the lower right Cpsnfng
" C.F. -'smatl horizontal - (C)
H - left.vertical with small center horizontal connecting a right vertical
C.F.;->oben top and bottom (B)

- horizontal connsctor (N,M)




M

-4 -

vertical line (sometimes has small feet top and tottom) - same as "small L'
in many prints
C.F. - no horizontals tcp (T) or botiom (L)
bottom left hook.connecting witl. right vertical (sometimes has a small
horizontal “hat" on top)
left vertical line with two diagonals fanning to the upper right and lcwar
right from its mid-point
C.F. - vertical on left (X)

- open on top (R)
left vertical with small horizontal atiached at the bottom right
C.F. - bottom horizontai (1)
left vertical; diagoral from upper left to tottom right; reverse diagonat ;
right vertical (widest letter - usually won't go on screen all at once)
NOTE - diagonals are sometimes only half the depth of the verticals
C.F. - 2 diagonals (N) .

- vertical on sides - (W)
left vertica!; diagenal from upper right to lower left; right verfiéal
C.F. - one diagonal (M)
large closed circle
C.F. = no 6penings (C,5)

- curved on left (D)
left vertical with curved sideways hump to the right connecting the tcp
and middle _
C.F. - open on bottom kB)

—_closed“qn top right (F)
large circle foh smal | diégonal line intersecting at the lower right
("tail" sometim:s extends down from center bdfiom in come type fonts)

C.F. = "rail™ (J)



Y

—D-

Ief+ vertical with curved sideways hump to the right connecting the top
and middle, and a diagonal !ine extending from The hump o “he lower right
C.F. - Open on bottom (5)
large upper left sideways hump connected to iower righf sideways hump
(Can be seen as 3 horizontal closed by diagonal curved |ines upper leff
and lower right)
C.F. - openings bottom left and top right (8,E)
top horizontai |ine with a vertical extending down from its midpoint
C.F. - ﬁorizon?al at the top (1)
left vertical with a curved line from the bottom cornecting a right vervical
C.F. = connector on btottom (H)

- curved on beitom fV)
diagona! from upper left to tower right, forming a point with a reverse
diagonal
C.F. - one point on BOTTom (W)
two V's ccnnected
C.F. - diagonal edges (M)

- wide letter (V)
two diagonals intersecting at midpoint
C.F. - open on feft (K)
smail ~V in upper half of the array with a vertical extending down from
the point
C.F. vertical below (V)
horizontals top and bottom connected by a diagonal from lower left Td

upper right



Lower case letters in groups most often confused by Optacon readers.

basic circles NCTE: lower case letters should

aceos fill the middle 1/3 of the array

pot porri | with ascenders touching the top

bhdhmnu of the array, and descenders touching
© veriicals ‘the bottom

filrt

dsscenders
giprq

diagonals

vuxyzk
a ~ small circle with hook above, attached vertical on the right _
C.F. opening on uppef left ("coming 1n") (e,s)
b - left ascender attached to small circle
C.F. ~ ascender on left ("coming in™) (d)
e closed on bottom (h)
~ ¢ = circle with opening on right
C.F. - opening on right ("going cut™) (o)
d - circle with right ascender attached
C.F. - ascender is on right (b)
e - clircle with horizontal Iine through middle and opening in !ower right
C.F. -~ opening lower right (a,s) |
~ horizontal (a,s)
f - tall vertical with right hook at the tcp and crossbar in the middle
C.F. - hook at the top (1)
- fall (r)
g - two circles, one above the other, connected on the right with & line (can he

describad as "eyeglasses turned on their side") C.F. connacted on the right

Elil(; (B) ~ deccends besiow the lin2 opzning between circles (38)



h - left ascender atfachsed o one hump
C.F. - ascender on left (n)
- open on the bottom (b)
i - short vertical with a dot above it
C.F. - gap hetween lire and dot (i}
~ no hook or descender (j)
j - vertical descender with bottom hook to the left; dot over it
C.F. - descends below line (i)
k - left ascender with a small "v" fénning outward in lower porvion
| - tali vertical
C.F. - fall, soiid line (i)
- no hooks cr crosshars (f,T)
m - short left vertical with two humps attached to the right
C.F. = two humps (won't) ali fit in array) (n)
- humps are closed and rounded on top (w)
n - short left vertical with cne hhmp attached
C.F. - one hump (m)
o - small circle
C.F. - closed on right (c)
- no verticals attached, no gaps
p - left descender attached to smatl circle
C.F. - descender (b) on left {(g)
G - small circle attached to a right descender (sometimes has smali upward
rt diagonal at bottom of descender)
C.F. - descender on right (p)
r - short vérfical wifh hook to right attached at the fop
C.F. = short = (f,+)

- hook only not hump (n)




€]

-f-

c

v

upper left hump connected to lowsr right hump seern.

Can be seen as 3 horizontals attached by curved |ines upper left and
bottom right)

C.F. - openings lower lefr and upper right (a,e)

talt vertical with bottom right hook and small crossbar in the middle
C.F. - hook on botiom (f)

Tall (r)

short left vertical that hooks to the right info a shori right vertical
("upside—dowﬁ” n
C.F. - rouanded on bottom (v)
short diagonal from upper left fo lower right; forming a botiom point with
a referse diagonal.
C.F. = no descender (y)
- one point only (w)
two v's attached
C.F. - open at tfop, diag onal lines (m)
two short intersecting diagonats
short diagonai from uppcr lef+ to lower right, connecting to a reverse
diagonal descender with left hook on toftom
C.F. - has a descencer (v)
+wo parallel horizontais attached by a diagoral from iower left to uppar

right.
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TLCLESENSORY SYSTEMS. iIC. TAPES
Fevoruvzry 1973

READER EVALUATION TAPES : TYPE FONT RECORD SPEED (WPM)

I. Test Tape - Block 1o

Side a. Upper Csse Letters
EOCSC-THAM-LRUBDNGH-KJVP-QWXYZ

Side b. Lower Case Letters
eoisc-tham~1 fdbr-gnuv-pykw-xzjq

This follows the lessons in the training
mznual with letter and word practice

Z. Position Tace
Side a. : \ 1

Side b. Finger position tape tising
lines, circies and crosses

Basic shapes are presented using all the
areas of the array. This is used to
check the sensitivity of the various
parts of the finger.

3. Additional Tape Exercises (lower case) Block 10
Side a. Exercises to follow Lessons 10,
11, & 13 in the Training Manual.
Side b. Exercises to follcw Lesscns 15,
17, & 19 in the Training Munuai.
Isolated letter and simple word ex;Fcises
Tollcw the 6 letter greupings of lowsr.
case letters in the TS| Manual.
4. Limited Alphabet, Speed Building Block 10

Side a. Spaced stories using letters
presented in the Training Manual
after Lesscns {2, 14 & 15.

Side b. Spaced stories using letters
presented in tha Training Marual
after Lessons 18 and 20.

The simple stories are spaced with 5 letter
spaces between the words. The stories uce
cnly the laetvars that have thus far been
presented. :




TVPE FONT RECORC_T0%Ch i/FM-
WORD RECOSNi TiON SKILLS T

. Alphabet Tape Block 15
Side a. Aiphabet and Number Warm-up

‘Side b.

The alphabet and number tape is good to
use when the student first returns to the
cassette unit. The sequence of upper and
lower cass fetters and numbers is repeated
tor the length of the tape.

[ XS]

Confused Upper Case Letters Block ' R¢]
Side a. 0/0 B/R M/N/W F/P V/Y
Side b. R/K C/G C/O /T S/Z N/H

First the letters are presented; then the
words using the letters.

i

. Confused Lower Case Letters Block 10
Side a. Letters h, n, and b
Side b. letters |, f, t, and r '
First the letters are presented; then
words using the letters; then, 2
short story.
4. Confused Lower Case Letters Block 10
Side a.- Letters a, e, o and s

Side b. Letters r and |

First the tetters, then words, then
a short story.

5. Confused Lower Case Letters Block 10
. Side a. Letters m, w, and n
Side b. Letters g, p, and vy

Letters presented, then words, fhen
a short story.

6. Confused Lower Case Letters Block 10
Side a. Lletters p, d, b, and q
Sida b, Letters ¢ and o

[:R\f:e++ers precented, then wcrds, then
a short story.




Woild SKiLi BUILDING TYPE FONT RECORD SFZED (WM

!. Word Drill o Block 15

Side a. Common Words
Side b. Short Words

The Words are presented several times;
the spaces between words decrease
as the tape continues.

2. Word Drill ‘ Block 15
Side a. Suffixes
Side b. Suffixes continued

2. Word Drilli Block 15
Side a. Compound words group | and 2
Side b. Compound words group 3, 4, and 5
Each group of Compound Words is presented
with increased difficulty.

4. Word Driil - Block 5

Side a., Common Words
Side b. Short Words ...
The common words are presented several tifes;
the space between words decreases as the words
are repeated. Two, three and four letters
words are presoented on the short word tape.

SFEED BUILDING

i~ Level One Block | 1C/15
Side a. Paul Bunyan (10 wpm)
Side b. Paul Bunyan (continued) (i15 wpm)

5 spaces between each word.

-2 Level OXe
Side a. Napoleon -- The Inkeepers Reward Block 10/15
Side b. Napoleon -- The Inkeepers Reward

{continued)

The story is divided into 4 paragraphs. The firs¥
has words spaced far apart; the 2 middle paragraghs
have progressively less spacing, and the final
paragraph has normal spacing. '




-3

24

Level One

Side a. "The Pol iceman® and "Abraham
Lincoln"

Side b. "The Red Cross", "The Men from
Mars', and "Footbal I"

These are short, humorous stories wi“h
greater than normal spacing between words.

Level Two

Side a. Ants
Side b. Ants (continued)

Level Two

Side a. Charles Coodyear
Side b. Charles Goodyear (continued)

Level Two

Side a. Indian Joe
Side b. The Great Air Race

Level Two -

Side a. Chanticleer & The Fox
Side b. Chanticleer & The Fox (continued)

Level Two

Side a. Pccos Bill
Side b. Pecos Bill (continued)

Level Three

Side a. Limericks

Side b. - Four Short Stories

Level Three .

Side a. Morse Code; block font,
(15 wpm) repeated in Pica
font at same rate.

Slde b. Eskimo; block font, 40 wpm

Level Three

Side a. Casey Jones
Side b.” Casey Jones (continued)

TYPE FONT RECORDED SPEED ti.-M)
" Block 10
Block 10
Plcé i5
vBIock 40
Pica 10
Block 18
Blecck 15
Block & I5.’40‘
Pica
Block 15



TYPE FONT FECORD SPEED (WFMD

3-4 Level Three Block {5/40
Side a. A Most Unusual Father (15 wom)
Side b. A Most Unusual Father (centinuzad)
(40 wpm)
4-1 Level Four Bleck 15/40

Side a. Wild Ride (15 wpm)
Side b. Wlld Ride (continued) (40 wpm)

4-Z2 Level Four Block 18/4C
Side a. Surrender at Appcmatox Courthouse
‘ (18 wpmj
Side b. Surrender at Appomztox Courthouse
(continued) (40 wpm)
4-3 Level Four Biock 15/40
Side a. The Great Molasses Flood (|5 wpm! |
Side b. The Great Motasses Fiood
{continued) (40 wpm)
i-4 Level Four Biock 15740
Side a. The Last Picneers (15 vpm)

Side b. The Last Pioneers (continued) (40 vom)

VOCAT IONAL

i. Math

ul

Side a. Single digit numbers, raudon order
Side b. Numbers including decimais a2nd acllars

2.+ Math Block _ 15

Side a. Newspéper articles with rumbers
Side b. Newspaper articles (continusd)

|. Computers (COBOL) EZ Pica 5

'Side a. COBOL Vocabulary
Side b. CCBOL Vocabulary (continuad

2.  Computer (COBOL) - —_— £Z Pica (5
Side a. COBOL Text

Side b. COBOL Text (continued)
{Error Code)




e

Side a.
Side b.

.~ Computers (0S Assembler)

Assembler Operation Code

Assembier Operation Code

{continued)

Computer (OS Assembler) -

Side a.

Side b.

Language

Side a.
Side b.

Assembler text
(10 and 15 wpm)
Assembler Text (continued)

(40 wpm)
{German)

"Erlkonig" by Goethe
Vocabuiary and Story

TYPE FONT

EZ Pica

EZ Pica

Block

—~

RECORD SPEED (WPM)

15

10/15/40
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APPENDIX 1V




BIBLIOGRAPHY FCR OPTACON READERS AND TRAINERS

The foilowing bibliography is designed to help the Optacon trainer find
the beok most suited to the student's infé;ésfs and ability to read with the
Opfecon. The books provide a range of difficulty, and they may be used after
tha student has been introduced to all of the upper and lower case alphatets.
The bocks may be usad in conjunction with the manual to intrcduce different formais
and fo provide extra reading practico, and théy may bs used upon'finishing The
Eanual to provide speed building practice.

The books cover three levels of ditticulty -- easy, med ium and hard -~
in ¥hree difterent areas -- print style, format (layout of the book), and reading
level. A book is usually not consistent in difficulty in all three arcas. Cne
with easy, short selections may be put together in a confusing and inccnsistent
manner. Each book is judged in each area. The levels are defined as follows:
Frint: -Print varies in difficulty for ths Optacor reader accofding tc the
number of complications on the letter itselt (serifs, curlicues, varying
stiroke widths), the size of the letter, and Thé amount of contrast between the
letter and the bachkground.

A. Easy: sanz-serif; even, narrow stroke widths; medium to iarge size

B. Medium: simpl!e serifs; uneven'sfroke widths; medium to ilarge siée

C. Hard: many serifs; extreme variation in stroke widthe; small zize

Format: Book layouts vary In difficulty éccording to the amount of unused space
on the page, the page numbering system, the number of type styles, the numter
and placement of picfurés, and the variety of written material.

A. Easy: |ittle empty space; consistent written material (all essays,

all quotes); consistent placement on page; consisfenf; easy print style.




B. Medium: moderate yse of pictures or different tynes of material or
print styles
C. Hard: irconsistent placement of material on page; use of many different

types of material or print styles.

Level: Books vary according to |iverary difficulty (reading level, and‘éophlsficafion
of content) and tength of selection.
A. Easy: short selecticns, andsor simple syntax, and/or simple themes
B. Medium: :ongef selections (1-4); and/cr more comol icated synitax; anc/or
more adult themes '
C. Hard: novels, or long selections; sophi;?icafed, complicated syniax;

andfor adult themes.

The category of "appeal' is inctuded to designate whether the book is geared
to elementary or high school students, or ‘o adults.

The abbireviations "pb" and "hb" after the copyright date refer to paperback
and hardback respectively.

Publishers' addresses are listed at the end of the bibliography.




BIBLIOGR \PHY

All of Us Are Scerching for Success, Bevins Jay; Stanyan 2ocks, ¢ 1972, hb,
$3.00

Print: easy

Formz+: medium -=- short quofec from famous authors (widely spaced};
conzistent format

Level: easy -~ short selections suitable for beginning students

Appeal: aduit, high school

easy gourmet from stapford, The Mothers®' Club of Stanford University, c 1969,
nd, $2.75 ' :

Print: easy -- sans-serif, no canitals

Format: easy cookbook - ingredients in double column atove znsfruc1|ova,
consisteprt format

Leve!: medium -- useful for practice in numbers, abbreviations, iiracking

Appeai: adult, high school

iI've Had Troubles Too . . . So | Brought You This Book, Keith Fallon, Stanvan
gooks, ¢ 1972, hb, $5.00
Print: easy

Format: madium -- widely spzcad, humorous short quotes from famous authors;
consistent format
Level: easy -- siort szlections suitable for beginning students

Appeal: adult, high school

Jonathan Livingston Seagull, Richard Bach, Macmil!ian Company, c i970, hb,
$24.45 (book available in paperback from Avon Books, same print style)
Print: easy
Format: medium -- long chapters and continuing story dtfficulf fc
’ beginner; style not difficult
Level : hard
Appeal: aduit, high school

.Keep Smiling and Have A Happv Day, Allen James, Stanyan Rooks, ¢ 1672, hb,
$3.00

Print: medium -- varyung print sizes, some white print on magenta background

Format: medium -- short quotes from famous authors; varying placement cn page
tevel : easy -- short selections suitable for beglnne.s

Appeal: adult, high schooi -

Notes to Myself, Hugh Prather, Real Peopie Press, c 1970, pb, $2.00
Print: easy
Format: medium -- philosophical selections of varying length, from para-
graph to page; end of selection signified by leaf design; un-
. numbered pages.
Level : medium
Appeal: adult




-

Rafting Down the Neckar, Mark Twain, Fritz Gebharc, KG, European Flaces of
Culture Edition, editea by Volfgang Poehler C 196 6 pamphlbf 2 DM

Print: easy

Format: medium -+ syntax comp!icated, vocabulzry sometimes unusual,
pictures -

Level: - bard

Appeal: adult

Short, Short Stories, Vol. |, M.W, Sullivan Reading Program, Behavioral
Research Laboratories, ¢.1972, pb, $1.99

Print: easy -- large typewriter print, simple serif

Format: hard -- short paragraphs, pictures; auestions follow story

level: easy -- 3rd, 4th grade reading ability, stories 50-150 words
in length

Apneatl: limited for aduits since manv stories very simple, gosd for

elementary studenvs, poor rezgdsrs

Soms Haystacks Den't Even Have Any Needle, Stephen Dunning, Edward lLuedcre,
Hugh Smith; Scott, Foresman and Co., ¢ 1969, pb, $2.10 (same print in hb)

Print: medium -~ thick, nark strokes, sans-serif

Format: hard -~ pictures, poems, uneven line length, inconsistency
"~ in placemsnt of poems ‘

Level: - hard -- unexpected turns of phrase in poems difficult for

beginning reader
Appeal: adult

Take 12/Action Plays, Mel Cebulash, Scholastic Book Services, ¢ 1970, pb,
$1.80
Print: easy -- sans-serif, some sans-serif ifalics
Forinat: medium -- 2-3 page, open-ended situation plays; italics used
for siege setting
Level: medium
Anpeal: high school

EDUCATIONAL .CHALLENGES SERIES

The Girl %Yo Knew Rule One, Marilyn Lyman, Scholastic Book Services, SA 2092,
c 1972, pb, $1.80
Print: easy :
Format: medium -- story in 10 chapfers of approximately 10 pages eacl,
photographs; perscnal problem solving involving teenage gir!
on probation, drugs, love; hospital setting
Level: medium -- 2.5-2.9 grade reading ability; suitable foi" speed
building
Appeal: geared to high school, some appeal for adults

The Ratcatcher of Whitestone, William F. Ryan, Scholastic Book Services,
SA 1876, c 1971, pb, $1.80
Print: easy

Format: medium == 10 chapters of approxlmafely I0 pages each; mystery

: story

Level: medium -- 2.5-2.9 grace reading ability; suiteble for spesc
bui lding

Appeal: geared to high school; mystery aspect suitable for adults



The following titles in this series have limited appeal for adults --
'strongly geared toward adolescents; not ordared by 1Si

A New Life for Sarita, John Durham, SA 1563; Spanish~American culiure clash

Crash at Saliy Bay, Pete Pomeroy, SA 1925; adventure, seacost setting

No Girls Al lowed, Keven Jane Harvey, SA i878; surfing

One Punch Away, John Greenya, SA 188l1; boxing

Silver Dolliar Mystery, Leslie Carswell, SA 1924; kids get involved in
. a theft ring

The House That Half Jack Bui lt, Eloise Engie, SA 1879; personal <riumph,
sibling rivairy

The Race Driver, W.E. Butterworth, SA 1923; adventure in race car seT%ing

The “50 Ford, John Greenya, SA !877; personal triumph, car setting

HOLT SERIES

I've Got A Name, Lawana Trout, Charlotte K. Brooks; Helt's Impact Series,
Level T; Hol¥f, Rinehart and Winston, Inc., c 1968, pb, $!.84

Print: .easy -~ shaded sans-sgrif (fitles hard)
Format: medium -~ jong and short stories interspersed with rcems,
songs, pictures; 'growing-up® theme
» Level: medium (some short selections easy and sultable for baginners)
Appeal: adult, high school '

Laraer- Tha1 Life, Edith Stull; Holt, Rinehart and Winston, Inc., c 1968,

pb,. $1.64
Print: easy -- sheded sans-serif (tltles hard)
Format: medium -- long and short stories, poems, fables, sohgsz,
photographs, pictures; myth, legend theme
Level: medium (some short salections easy and suitable for beginners?

Appeal: adult, high school

The following titles in this series have limited appea! for adultfs -- strongiy
geared toward adolescents; not ordered by TSI

At Your Oun Risk, Trout, Pierson; thems of adventure, daring

Cities, Stull; inner-city themes




—Le

SULLIVAN SERIES

Bad Luck Sam, M.W. Sullivan Reading Program, Story #3, Behavioral Research
Laboratories, c 1971, pb, $.99
Print:: easy

Format: medium -- large cartoons with sentences below, occasionally
in middie of page; humorous story of a man with legendary
bad luch ' '

Level: easy -- Ist, 2nd grade reading abi!ity

Appeal: high interest, low vocabulary book created for older,
non—ieadar - :

The Camp by +the Pond, M, W. Suiiivan-Readlnd Program, Story #2, Benhavioral
Research Laboratories, c 1971, pb, $.99

Print: easy

Format: medium -- large cartoons with sentences below, occasionally
in middle of page; humorous story of two men, two pets, and
a rainy caroing experience

Level: easy -- lst, 2nd grade reading ability

Appeal: high interest, low vocabulary book created for older
non-reader




PUGL I SERS

e . e e

Avon Books

The Hearst Corporation
959 8th Avenue

New York, New York 10019

Behaviorzl Research Laboratories
Ladera Professional Center

Box 577 v

Palo Alto, Caiifornia 94302

Fritz Gebhard, KG
Heidelberg, Geimany

Ho!t, Rinehart and Winston
Crocksr Industrial Park
Brisbane, California

Macmi | lian Company
865 Third Avenue
New York, New York 10022

Real Pecple Press
Box F
Moab, Utah 84532

Scholastic Book Services
904 Sylvan Avenue
Englewoad Cliffs, New Jersey 17632

Scott, Foresman and Company
855 California Avenue _
Palo Alto, California 94304

Stanyan Books

(A Division of Random House)
8721 Sunset Boulevard

Buite C _
Hollywood, California 90069

" The Mothers! Club of Stanford University
P. 0. Box 4445
Stanford, California 943C5




TELESENSORY SYSTEMS, (NC.
2626 Hanover Street
Falo Alto, California 94304

TRAINING MATERIALS

{tem Stock Number
Optacon Training: Stage | R17450-A
Teacher's Edition - RI7415-A
Stage | Teacher's (Braille) Ri7457-A"
Independenf Practice R17452-A -

" Optacon Training; Stage 2 RI7453-A
Teaching Guidelines (Avail. 9/73) RI7454-A
Bratlle Ob?acon lns?rucffon.Manual RI7402-A

*One cobyzgf R17450-A Is included wlth each Optacon purchased at no
charge.
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